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What is claimed is: 



1. An isolated nucleic acid encoding a mammalian NPFF 
receptc 

2. The nucleic acid of claim 1, wherein the nucleic acid 
is DNA. 



10 



3. The DNA of Waim 2, wherein the DNA is cDNA. 

4. The DNA of claim 2, wherein the DNA is genomic DNA. 



15 



The nucleic aci^d of claim 1, wherein the nucleic acid 
is RNA. 

The nucleic acid\of claim 1, wherein the mammalian 
NPFF receptor is a\ NPFF1 receptor. 



20 



7 . The nucleic acid 
NPFF1 receptor is 



*f\clkim 6, wherein the mammalian 
, NPFF1 receptor. 



8. The nucleic acid of ckim 6, wherein the mammalian 
NPFF1 receptor is a human NPFF1 receptor. 



25 



30 



9. The nucleic acid of claim 1, wherein the mammalian 
NPFF receptor is a NPFF2 receptor. 

10. The nucleic acid of claim 9\ wherein the mammalian 
NPFF2 receptor is a human NPFF2 receptor. 



11 . 



The nucleic acid of claim 7, wherein the rat NPFF1 
receptor has an amino acid sequence identical to that 
encoded by the plasmid pEXJ-rNp\Fl (ATCC Accession 
No. 203184) . 
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The mlcleic acid of claim 7, wherein the rat NPFF1 
receptoi has an amino acid sequence identical to the 
ammo ac\d sequence shown in Figure 2 (Seq. I.D. No. 

2) . 



15 . 



17 . 



18 




The nucleicYacid of claim 8, wherein the human NPFF1 
receptor has\an amino acid sequence identical to chat 
encoded by pttasmid pWE15-hNPFFl (ATCC Accession No 
203183) . 

The nucleic acid\ of claim 8, wherein the human NPFF1 
receptor has an Amino acid sequence identical to the 
amino acid sequence shown in Figure 5 (Seq. I.D. No, 
4) . 

The nucleic acid of\claim 8, wherein the human NPFF1 
receptor has an araind acid sequence identical to that 
encoded by plasmid pcDNA3 . 1-hNPFFl (ATCC Accession 
No. 203605) . 

The nucleic acid of claim 8, wherein the human NPFF1 
receptor has an amino acid sequence identical to the 
amino acid sequence shown ^n Figure 12 (Seq. I.D, 
8) . 



No . 



The nucleic acid of claim lo\ wherein the human NPFF2 
receptor has an amino acid sequence identical to that 
encoded by plasmid pCDNA3 . 1 -^NPFF2b (ATCC Accession 
No. 203255) . 

The nucleic acid of claim 10, whWein the human NPFF2 
receptor has an amino acid sequence identical to the 
amino acid sequence shown in Figure 8 (Seq. I.D. No. 
6) . 
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19. The nucleic acid of claim 1, wherein the nucleic acid 
(a) hybrVdizes to a nucleic acid having the defined 
sequence ^ehown in Figure 1 (Seq. I.D. No. 1) under 
low stringency conditions or a sequence complementary 
thereto andy (b) is further characterized by its 
ability to cause a change in the pH of a culture of 
CHO cells wherXa NPFF peptide is added to the culture 
and the CHO cSslls express the nucleic acid which 
hybridized to tihe nucleic acid having the defined 
sequence of its complement. 

20. The nucleic acid of\ claim 1, wherein the nucleic acid 
(a) hybridizes to 4 nucleic acid having the defined 
sequence shown in Figure 4 (Seq. I.D. No. 3) under 
low stringency conditions or a sequence complementary 
thereto and (b) is Vurther characterized by its 
ability to cause a cha&ge in the pH of a culture of 
CHO cells when a NPFF peptide is added to the culture 
and the CHO cells ei:prVste the nucleic acid which 
hybridized to the nucTeAcV acid having the defined 
sequence or its complement 

21. The nucleic acid of claim 1,\ wherein the nucleic acid 

(a) hybridizes to a nucleic \acid having the defined 
sequence shown in Figure 7 (Steq. ID No. 5) under low 
stringency conditions or a Sequence complementary 
thereto and (b) id further Characterized by its 
ability to cause a change in thte pH of a culture of 
CHO cells when a NPFF peptide is kdded to the culture 
and the CHO cells express the Jaucleic acid which 
hybridized to the nucleic acid having the defined 
sequence or its complement 
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The nucleic acid of claim 1, wherein the nucleic acid 
(a) hybr\dizes to a nucleic acid having the defined 
sequence anown in Figure 11 (Seq. I.D. No. 7) under 
low stringency conditions or a sequence complementary 
thereto and\ (b) is further characterized by its 
ability to c^use a change in the pH of a culture of 
CHO cells when\a NPFF peptide is added to the culture 
and the CHO ceais express the nucleic acid which 
hybridized to the nucleic acid having the defined 
sequence or its complement 



A purified mammaliah NPFF receptor protein. 

The purified mammalian. NPFF receptor protein of claim 
23, wherein the NPFF\ receptor protein is a NPFF1 
receptor protein. 



The purified mammalian NPI 
23, wherein the NPFF re 
receptor protein. 



receptor protein of claim 
jptcfcr protein is a NPFF2 



The purified mammalian NPFSyl receptor protein of 
claim 24, wherein the NPFF1 re\eptor protein is a rat 
NPFF1 receptor protein. 

The purified mammalian NPFF1 Receptor protein of 
claim 24, wherein the NPFF1 receptor protein is a 
human NPFF1 receptor protein. 

The purified mammalian NPFF2 recetotor protein of 
claim 25, wherein the NPFF2 receptcV protein is a 
human NPFF2 receptor protein. 



A vector comprising the nucleic acid of\claim 1. 



A vectoA comprising the nucleic acid of claim 6. 

A vector ^comprising the nucleic acid of claim 9. 

A vector comprising the nucleic acid of any of claims 
19, 20, 21,\ or 22 . 

A vector of feny of claims 19, 20, 21, 22, 29, 30, or 
31 adapted fbr expression in a cell which comprises 
the regulatory elements necessary for expression of 
the nucleic a\=id in the cell operatively linked to 
the nucleic 4cid encoding the receptor so as to 
permit expression thereof, wherein the cell is a 
bacterial, amphibian, yeast, insect or mammalian 
cell. \ 

The vector of claim 33, wherein the vector is a 
baculovirus . /\ i 

The vector of claim 29, wherein the vector is a 
plasmid. \ 

The plasmid of claim ^5 designated pEXJ-rNPFFl (ATCC 
Accession No. 203184) A 

The plasmid of claim 3 5 designated pWE15-hNPFFl (ATCC 
Accession No. 203183) . \ 

The plasmid of claim 35 designated pCDNA3 . 1 -hNPFF2b 
(ATCC Accession No. 203255\. 



The plasmid of claim 35 designated pcDNA3 . 1-hNPFFl 
(ATCC Accession No. 203605) . \ 
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40. A cell Comprising the vector of claim 33. 

41. A cell \sf claim 40, wherein the cell is a non- 
mammaliaA cell. 

42. A cell of claim 41, wherein the non-mammalian cell is 
a Xenopus Oocyte cell or a Xenopus melanophore cell . 



10 



43. A cell of cVaim 40, wherein the cell is a mammalian 
cell . 



15 



44. A mammalian dell of claim 43, wherein the cell is a 
COS-7 cell, a E93 human embryonic kidney cell, a NIH- 
3T3 cell, a LM^(tk-) cell, a mouse Yl cell, or a CHO 
cell . 

45. An insect cell comprising the vector of claim 33 



46 . An insect cell 
20 is an Sf9 cell 

5B1-4 cell. 



tim 45, wherein the insect cell 
;f21 cell or a Trichoplusia ni 
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47. A membrane preparation isolated from the cell of any 
of claims 40, 41, 43\ 44, 45 or 46. 

48. A nucleic acid probe comprising at least 15 
nucleotides, which probte specifically hybridizes with 
a nucleic acid encoding a mammalian NPFF receptor, 
wherein the probe has a Unique sequence corresponding 
to a sequence present within one of the two strands 
of the nucleic acid endbding the mammalian NPFF1 
receptor and contained in\plasmid pEXJ-rNPFFl (ATCC 
Accession No. 2 03 184 ) , plafcsmid pWE15-hNPFFl (ATCC 
Accession No. 203183), plasm\d pCDNA3 . 1 -hNPFF2b (ATCC 
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Access\on No. 203255), or plasmid pcDNA3 . 1-hNPFFl 
(ATCC Accession No. 203605) . 

49. A nuclei\c acid probe comprising at lease 15 
nucleotide^;, which probe specifically hybridizes with 
a nucleic kcid encoding a mammalian NPFF receptor, 
wherein the\probe has a unique sequence corresponding 
to a sequence present within (a) the nucleic acid 
sequence shoton in Figure 1 (Seq. I.D. No. 1) or (b) 
the reverse complement thereto. 



20 



51 . 



50. A nucleic acVLd probe comprising at least 15 
nucleotides, whAch probe specifically hybridizes with 
a nucleic acid tencoding a mammalian NPFF receptor, 
15 wherein the probe\has a unique sequence corresponding 

to a sequence present within (a) the nucleic acid 
sequence shown in Figure 4 (Seq. I.D. No. 3) or (b) 
the reverse complements thereto. 

A nucleic acid t r ^¥ comprising at least 15 
nucleotides, which proBe\ specif ically hybridizes with 
a nucleic acid encoding a mammalian NPFF receptor, 
wherein the probe has a unique sequence corresponding 
to a sequence present wVthin (a) the nucleic acid 
25 sequence shown in Figure V (Seq. I.D. No. 5) or (b) 

the reverse complement thereto. 

52. A nucleic acid probe cdmprising at least 15 
nucleotides, which probe specifically hybridizes with 
30 a nucleic acid encoding a mammalian NPFF receptor, 

wherein the probe has a unique sequence corresponding 
to a sequence present within C*a) the nucleic acid 
sequence shown in Figure 11 (SeqXl.D. No. 7) or (b) 
the reverse complement thereto. 
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The nutleic acid probe of claim 49, 50, 51, or 52, 
wherein\the nucleic acid is DNA. 

The nucleVLc acid probe of claim 49, 50, 51, or 52, 
wherein the nucleic acid is RNA. 

An antisenL oligonucleotide having a sequence 

capable of Specifically hybridizing to the RNA of 
claim 5, so ass to prevent translation of the RNA. 

An antisense ^oligonucleotide having a sequence 
capable of specifically hybridizing to the genomic 
DNA of claim 4, s\ as to prevent transcription of the 
genomic DNA. 

An antisense oligonucleotide of claim 55 or 56, 
wherein the oligonucleotide comprises chemically 
modified nucleotides oV nucleotide analogues. 

An antibody capable ot_Viriding to a mammalian NPFF 
receptor encoded by the nucleic acid of claim 1. 

An antibody of claim 58, Wherein the mammalian NPFF 
receptor is a human NPFF1 receptor. 

An antibody of claim 58, wherein the mammalian NPFF 
receptor is a rat NPFF1 receptbr. 

An antibody of claim 58, whereif^ the mammalian NPFF 
receptor is a human NPFF2 receptc 



An agent capable of competitively 
binding of the antibody of claim 5 



inhibiting the 
to a mammalian 



NPFF receptor. 

An aWibody of claim 58, wherein the antibody is a 
monoclonal antibody or antisera. 

A pharmaceutical composition comprising (a) an amount 
of the oligonucleotide of claim 55 capable of passing 
through \ a cell membrane and effective to reduce 
expression of a mammalian NPFF receptor and (b) a 
pharmaceuVically acceptable carrier capable of 
passing thorough the cell membrane. 

A pharmaceutical composition of claim 64 . wherein the 
oligonucleotide is coupled to a substance which 
inactivates mRNA. 

A pharmaceutical composition of claim 65, wherein the 
substance which\ inactivates mRNA is a ribozyme 



A pharmaceutica 
pharmaceutical ly 
structure which bi 
a cell capable of 
binding to the strut 



josition of claim 65, wherein the 
:ceptable carrier comprises a 
to a mammalian NPFF receptor on 
iing taken up by the cells after 
iture . 



A pharmaceutical composition of claim 67, wherein the 
pharmaceutical^ acceptable carrier is capable of 
binding to a mammalian NPFF receptor 
specific for a selected \pell type 



which is 



A pharmaceutical composition which comprises an 
amount of the antibody of cJ\aim 58 effective to block 
binding of a ligand to a hujnan NPFF receptor and a 
pharmaceutical^ acceptable carrier, 



A transgenic, nonhuman mammal expressing DNA encoding 
a mammalian NPFF receptor of claim 1. 

A transgenic , nonhuman mammal comprising a homologous 
recombination knockout of the native mammalian NPFF 
receptor. \ 

A transgenic^, nonhuman mammal whose genome comprises 
ant i sense DNA complementary to the DNA encoding a 
mammalian NPFF receptor of claim 1 so placed within 
the genome as\to be transcribed into antisense mRNA 
which is complementary to mRNA encoding the mammalian 
NPFF receptor akd which hybridizes to mRNA encoding 
the mammalian N^FF receptor, thereby reducing its 
translation . 

The transgenic , I ndmmiman mammal of claim 7 0 or 71, 
wherein the DNA encbding the mammalian NPFF receptor 
additionally comprises an inducible promoter. 

The transgenic, nonhuman mammal of claim 70 or 71, 
wherein the DNA encoding the mammalian NPFF receptor 
additionally comprise^ tissue specific regulatory 
elements . 

A transgenic, nonhuman mammal of claim 70, 71, or 72, 
wherein the transgenic, Aonhuman mammal is a mouse. . 

A process for identifying a chemical compound which 
specifically binds to a mammalian NPFF receptor which 
comprises contacting cells containing DNA encoding 
and expressing on their cell surface the mammalian 
NPFF receptor, wherein such cells do not normally 
express the mammalian NPFF receptor, with the 
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compound under conditions suitable for binding, and 
detecting specific binding of the chemical compound 
to the mammalian NPFF receptor. 

77 . A process for identifying a chemical compound which 
specifically binds to a mammalian NPFF receptor which 
comprises contacting a membrane preparation from 
cells containing DNA encoding and expressing on their 
cell surface the mammalian NPFF receptor, wherein 
such cells do not normally express the mammalian NPFF 
receptor, with the compound under conditions suitable 
for binding, and detecting specific binding of the 
chemical compound to the mammalian NPFF receptor. 

78. The process Of claim 76 or 77, wherein the mammalian 
NPFF receptor\is a human NPFF1 receptor. 

79. The process of qlaim 76 or 77, wherein the mammalian 
NPFF receptor is\a human NPFF2 receptor. 

80. The process of cla\m 76 or 77, wherein the mammalian 
NPFF receptor has substantially the same amino acid 
sequence as the hiiman NPFF1 receptor encoded by 
plasmid pWE15 -hNPFFl YcATCC Accession No. 203183) . 

81. The process of claift^jX br 77, wherein the mammalian 
NPFF receptor has substantially the same amino acid 
sequence as the human \ NPFF 1 receptor encoded by 
plasmid pcDNA3 . 1 -hNPFFl (Wc Accession No. 203605). 

82. The process of claim 65 or eE6 , wherein the mammalian 
NPFF receptor has substantially the same amino acid 
sequence as the human NPFF2, receptor encoded by 
plasmid pCDNA3 . 1 -hNPFF2b (ATCC Accession No. 203255) . 
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The process of claim 76 or 77. wherein the mammalian 
NPFF receptor has substantially the same amino acid 
sequence as\ that shown in Figure 5 (Seq. I.D. No. 4). 

The process t>f claim 76 or 77, wherein the mammalian 
NPFF receptor has the amino acid sequence shown in 
Figure 5 (Seq\ I.D. No. 4). 

The process of \claim 76 or 77, wherein the mammalian 
NPFF receptor Was substantially the same amino acid 
sequence as that\shown in Figure 8 (Seq. I.D. 



No. 6) . 
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The process of claim 76 or 77, wherein the mammalian 
NPFF receptor has the same amino acid sequence shown 
in Figure 8 (Seq. \.D. No. 6) 



The process of cla 
NPFF receptor has 
sequence as that 
8) . 




or 77, wherein the mammalian 
ntially the same amino acid 
n Figure 12 (Seq. I.D. No. 



The process of claim 76 br 77, wherein the mammalian 
NPFF receptor has the sarrte amino acid sequence shown 
in Figure 12 (Seq. I.D. N6. 8) . 

The process of claim 76 orV77, wherein the compound 
is not previously known to aind to a mammalian NPFF 
receptor . 
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90. A compound identified by the process of claim 8 9 



91. A process of claim 76 or 77, wherein the cell is an 
insect cell 



The process o\ claim 
mammalian cell\ 



76 or 77, 



wherein the cell 



is a 




The process of \ claim 92, wherein the cell is 
nonneuronal in orrgin. 

The process of claiifT\93 A wherein the nonneuronal cell 
is a COS-7 cell, 293\huVnan embryonic kidney cell, a 
CHO cell, a NIH-3T3 \ell , a mouse Yl cell, or a 
LM(tk-) cell. 

A process of claim 92, wherein the compound is a 
compound not previously kno^n to bind to a mammalian 
NPFF receptor. 

A compound identified by the process of claim 95. 

A process involving competitive binding for 
identifying a chemical compound which specifically 
binds to a mammalian NPFF receptor which comprises 
separately contacting cells expressing on their cell 
surface the mammalian NPFF receptor, wherein such 
cells do not normally express the mammalian NPFF 
receptor, with both the chemical compound and a 
second chemical compound known to bind to the 
receptor, and with only the second chemical compound, 
under conditions suitable for binding of both 
compounds, and detecting specific binding of the 
chemical compound to the mammalian NPFF receptor, a 
decrease in the binding of the second chemical 
compound to the mammalian NPFF receptor in the 
presence of the chemical compound indicating that the 
chemical compound binds to the mammalian NPFF 
receptor . 
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98. A process involving competitive binding for 
identifying a chemical compound which specifically 
binds to a mammalian NPFF receptor which comprises 
separately contacting a membrane preparation from 
5 cells expressing on their cell surface the mammalian 

NPFF receptor, wherein such cells do not normally 
express the mammalian NPFF receptor, with both the 
chemical compound and a second chemical compound 
known to bind to the receptor, and with only the 
10 second chemical compound, under conditions suitable 

for binding of both compounds, and detecting specific 
binding of the chemical compound to the mammalian 
NPFF receptor, a decrease in the binding of the 
second chemical compound to the mammalian NPFF 
15 receptor in the presence of the chemical compound 

indicating that the chemical compound binds to the 
mammalian NPFF receptor. 

99. A process of Olaim 97 or 98, wherein the mammalian 
20 NPFF receptor is\a human NPFF1 receptor. 
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100 



A process of Nclaim 97 or 98, wherein the 
mammalian NPFF \receptor is a human NPFF2 



receptor . 

101. The process of cl^imN^ or 98, wherein the cell 
is an insect cell 

102. The process of claim 97 oN£ 98, wherein the cell 
is a mammalian cell. 

103. The process of claim 102, wherein the cell is 
nonneuronal in origin. 
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104. The proVess of claim 103, wherein the nonneuronal 
cell is\ COS-7 cell, 293 human embryonic kidney- 
cell, a \hO cell, a NIH-3T3 cell, a mouse Yl 
cell, or a^UiM(ttk-) cell. 

5 ( V/\ 

105. The proce v ss-'6fy claim 104, wherein the compound is 
not previously \nown to bind to a mammalian NPFF 
receptor. 

10 10 6. A compound identified by the process of claim 

105 . 

107. A method of screening a plurality of chemical 
compounds not known to bind to a mammalian NPFF 
receptor to identify a compound which 
specifically binds to the mammalian NPFF 
receptor, which comprises 



i D 
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(a) contacting cells transfected with and 
expressing DNA encoding the mammalian NPFF 
receptor with a compound known to bind 
specifically to the mammalian NPFF receptor; 

(b) contacting the preparation of step (a) with 
the plurality of compounds not known to bind 
specifically to the mammalian NPFF receptor, 
under conditions permitting binding of 
compounds known to bind to the mammalian 
NPFF receptor; 

(c) determining whether the binding of the 
compound known to bind to the mammalian NPFF 
receptor is reduced in the presence of any 
compound within the plurality of compounds. 
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relative to the binding of the compound in 
the absence of the plurality of compounds .- 
and if so 

separately determining the binding to the 
mammalian NPFF receptor of compounds 
included in the plurality of compounds, so 
as to thereby identify the compound which 
specifically binds to the mammalian NPFF 
receptor . 

A method of screening a plurality of chemical 
compounds not known to bind to a mammalian NPFF 
receptor to identify a compound which 
specifically binds to the mammalian NPFF 
receptor, which comprises 

contacting a membrane preparation from cells 
transfected with and expressing DNA encoding 
the mammalian NPFF receptor with the 
plurality of compounds not known to bind 
specifically to the mammalian NPFF receptor 
under conditions permitting binding of 
compounds known to bind to the mammalian 
NPFF receptor; 

determining whether the binding of a 
compound known to bind to the mammalian NPFF 
receptor is reduced in the presence of any 
compound within the plurality of compounds, 
relative to the binding of the compound in 
the absence of the plurality of compounds; 
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(c) separately determining the binding to the 

mammalian NPFF receptor of compounds 
included in the plurality of compounds, so 
as to thereby identify the compound which 
specifically binds to the mammalian NPFF 
receptor. 

A method of claim 107 or 108, wherein the 
mammalian NPFF receptor is a human NPFF1 
receptoV. 

A method\ of claim 107 or 108, wherein the 
mammalian \npFF receptor is a human NPFF2 
receptor. 



111. A method of claim 107, 108, 109, or 110, wherein 
the cell is a mammalian cell. 
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113 



A method of claim\li; 
is non - neuronal i: 



wherein the mammalian cell 
rigin. 



The method of claim il2 , wherein the non-neuronal 
cell is a COS -7 ce\l , a 2 93 human embryonic 
kidney cell, a LM ( tk- )\ cell , a CHO cell, a mouse 
Yl cell, or an NIH-3T3 Veil . 
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114. A method of detecting expression of a mammalian 
NPFF receptor by detecting^ the presence of mRNA 
coding for the mammalian VfPFF .receptor which 
comprises obtaining total mRNA from the cell and 
contacting the mRNA so obtained with the nucleic 
acid probe of any of claims 48, V9 , 50, 51, or 52 
under hybridizing conditions , \ detect ing the 
presence of mRNA hybridizing to he probe, and 



theoreby detecting the expression of the mammalian 
NPFF\ receptor by the cell. 

A method of detecting the presence of a mammalian 
NPFF receptor on the surface of a cell which 
comprised contacting the cell with the antibody 
of claim\,58 under conditions permitting binding 
of the an\ibody to the receptor, detecting the 
presence on the antibody bound to the cell, and 
thereby detecting the presence of the mammalian 
NPFF receptor\ on the surface of the cell. 

A method of determining the physiological effects 
of varying levels of activity of mammalian NPFF 
receptors which comprises producing a transgenic, 
nonhuman mammal \>f claim 73 whose levels of 
mammalian NPFF recWtor activity are varied by 
use of an inducible Womoter which regulates 
mammalian NPFF recfceptfp./ (expression . 



A method of determining \the physiological effects 
of varying levels of activity of mammalian NPFF 
receptors which comprised producing a panel of 
transgenic, nonhuman mammals of claim 73 each 
expressing a different amount of mammalian NPFF 
receptor . 



A method for identifying an antagonist capable of 
alleviating an abnormality . wherein the 
abnormality is alleviated by\ decreasing the 
activity of a mammalian NPFF redeptor comprising 
administering a compound to ohe transgenic, 
nonhuman mammal of claim 70, 73, V4, or 75, and 
determining whether the compound a\Lleviates the 
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physiVal and behavioral abnormalities displayed 
by the\ transgenic , nonhuman mammal as a result of 
overactivity of a mammalian NPFF receptor, the 
alleviation of the abnormality identifying the 
compound a,s an antagonist 

The method &f claim 118, wherein the mammalian 
NPFF receptor\is a human NPFF1 receptor. 
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122 



The method of c\J.aim 118, wherein the mammalian 
NPFF receptor is human NPFF2 receptor. 

An antagonist identified by the method of claim 
118 . 



A pharmaceutical com? 
antagonist of claim 11 
acceptable carrier. 



frt^ion comprising an 
a pharmaceutically 
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A method of treating an abnormality in a subject 
wherein the abnormality Vs alleviated by 
decreasing the activity of \a mammalian NPFF 
receptor which comprises administering to the 
subject an effective amount of the pharmaceutical 
composition of claim 122, thereby treating the 
abnormality. 

A method for identifying an agonist capable of 
alleviating an abnormality in a subject wherein 
the abnormality is alleviated by increasing the 
activity of a mammalian NPFF receptoA comprising 
administering a compound to the transgenic, 
nonhuman mammal of claim 70, 73, 74, oV 75, and 
determining whether the compound alleviVtes the 
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physical\and behavioral abnormalities displayed 
by the \ transgenic, nonhuman mammal, the 
alleviation of the abnormality identifying the 
compound s^s an agonist 

5 

1.25. The method \of claim 124, wherein the mammalian 
NPFF receptdf is a human NPFF1 receptor. 

126. The method of\ claim 124, wherein the mammalian 
10 NPFF receptor \s a human NPFF2 receptor. 

127. An agonist identified by the method of claim 124. 

128. A -'pharmaceutical \ composition comprising an 
15 agonist 'identified bV the method of claim 127 and 

a pharmaceutical^ a&ceptable carrier. 
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A method of treating 
wherein the abnorfrna 
increasing the activi 



abnormality in a subject 
is alleviated by 
of a mammalian NPFF 
receptor which comprise^ administering to the 
subject an effective amounft of the pharmaceutical 
composition of claim 128,\thereby treating the 
abnormality . 

A method for diagnosing a pVedisposit ion to a 
disorder associated with th\g activity of a 
specific mammalian allele which\ comprises : 
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(a) obtaining DNA of subjects suffering from the 
disorder ; 



(b) performing a restriction digest of the DNA 
with a panel of restriction enzymes; 



(c) etectrophoretically separating the resulting 
DNA fragments on a sizing gel; 

(d) contacting the resulting gel with a nucleic 
acid\ probe capable of specifically 
hybridizing with a unique sequence included 
within \ the sequence of a nucleic acid 
moleculeX encoding a mammalian NPFF receptor 
and labelled with a detectable marker ; 



(e) 



detecting \ labeled bands which have 
hybridized \o the DNA encoding a mammalian 
NPFFl recepror of claim 1 labeled with a 
detectable marker to create a unique band 
pattern specifdc to the DNA of subjects 
suffering from Vhe disorder; 



(f) preparing DNA obtained for diagnosis by 
steps (a) - (e) ; and), 

(g) comparing the uAique^/bdnd pattern specific 
to the DNA of sttb^edrts ^suffering from the 
disorder from step (e\ and the DNA obtained 
for diagnosis from sAep (f) to determine 
whether the patterns \ are the same or 
different and to \ diagnose thereby 
predisposition to the \ disorder if the 
patterns are the same 



The method of claim 130, wherein a disorder 
associated with the activity \ of a specific 
mammalian allele is diagnosed. 



A method of preparing the purified Mammalian NPFF 
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receptdr of claim 23 which comprises: 

(a) culfturing cells which express the mammalian 
NPFF\receptor ; 

(b) recovering the mammalian NPFF receptor from 
the celus; and 
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(c) purifying\ the mammalian NPFF receptor so 
recovered , 

A method of preparing the purified mammalian NPFF 
receptor of claim %3 which comprises 



1-5 



(a) inserting a 

mammalian NPFJ 
vector ; 



ic acid encoding the 
rec.eptor into a suitable 
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(b) introducing the Resulting vector into a 
suitable host cell; 

(c) placing the resulting cell in suitable 
condition permitting \he production of the 
mammalian NPFF receptc 

(d) recovering the mammaliW NPFF receptor 
produced by the resulting\ cell .- and 

(e) isolating and/or purifying, the mammalian 
NPFF receptor so recovered. 

A process for determining whether a chemical 
compound is a mammalian NPFF receptor agonist 
which comprises contacting cells transfected with 
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and expressing DNA encoding the mammalian NPFF 
receptor with the compound under conditions 
permitting the activation of the mammalian NPFF 
receptor, and detecting an increase in mammalian 
NPFF receptor activity. so as to thereby 
determine whether the compound is a mammalian 
NPFF receptor agonist . 

A process for determining whether a chemical 
compound is a mammalian NPFF receptor antagonist 
which comprises contacting cells transfected with 
and expressing DNA encoding the mammalian NFFF 
receptor with the compound in the presence of a 
known mammalian NPFF receptor agonist, under 
conditions permitting the activation of the 
mammalian NPFF receptor, and detecting a decrease 
in mammalian NPFF receptor activity, so as to 
thereby determine whether the compound is a 
mammalian NPFF receptor antagonist. 

A process of cJ.aim 134 or 135, wherein the 
mammalian NPFF \receptor is a human NPFF1 
receptor . 
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A process of claim\134 or 135, wherein the 
mammalian NPFF rece\tor is a human NPFF 2 
receptor . 
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A pharmaceutical compiasiMoji which comprises an 
amount of a mammalian NEJFF receptor agonist 
determined by the process cA claim 134 effective 
to increase activity of a mammVlian NPFF receptor 
and a pharmaceutically acceptable carrier. 
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139. A pharmaceutical composition of claim 138, 
wherein the mammalian NPFF receptor agonist is 
not previously known. 

5 140. A pharmaceutical composition which comprises an 

amount of /inammalian NPFF receptor antagonist 
determined (by \h4 process of claim 135 effective ■ 
to reduce abfeivily of a mammalian NPFF receptor 
and a pharmaceutiWlly acceptable carrier. 

10 \ 

■ 141. A pharmaceutical Composition of claim 140, 
wherein the mammalian \npFF receptor antagonist is 
not previously known. \ 

15 142 . A process for determining whether a chemical 

compound specifically binds to and activates a 
mammalian NPFF receptor, which comprises 
contacting cells producing a second messenger 
response and expressing on their cell surface the 
mammalian NPFF receptor, wherein such cells do 
not normally express the mammalian NPFF receptor, 
with the chemical compound under conditions 
suitable for activation of the mammalian NPFF 
receptor, and measuring the second messenger 
response in the presence and in the absence of 
the chemical compound, a change in the second 
messenger response in the presence of the 
chemical compound indicating that the compound 
activates the mammalian NPFF receptor. 



143. The process of claim 142, wherein the second 
messenger response comprises chloride channel 
activation and the change in second messenger is 
an increase in the level of inward chloride 



current . 



A process for determining whether a chemical 
compound specifically binds to and inhibits 
activation of a mammalian NPFF receptor, which 
comprises separately contacting cells producing a 
second messenger response and expressing on their 
cell surface the mammalian NPFF receptor, wherein 
such cells do not normally express the mammalian 
NPFF receptor, with both the chemical compound 
and a second chemical compound known to activate 
the mammalian NPFF receptor, and with only the 
second chemical compound, under conditions 
suitable for activation of the mammalian NPFF 
receptor, and measuring the second messenger 
response in the presence of only the second 
chemical compound and in the presence of both the 
second chemical compound and the chemical 
compound, a smaller change in the second 
messenger response in the presence of both the 
chemical compound and the second chemical 
compound than in the presence of only the second 
chemical compound indicating that the chemical 
compound inhibits activation of the mammalian 
NPFF receptor. 

The process of claim 144, wherein the second 
messenger response comprises chloride channel 
activation and the change in second messenger 
response is a smaller increase in the level of 
inward chloride current in the presence of both 
the chemical compound and the second chemical 
compound than in the presence of only the second 
chemical compound. 



A prodess of any of claims 142, 143. 144. or 14.5, 
whereiX the mammalian NPFF receptor is a human 
NPFF1 receptor. 

A process t>f any of claims 142, 143, 144, or 145, 
wherein thte mammalian NPFF receptor is a human 
NPFF2 recep\or. 

The process o£ any of claims 142, 143, 144, 145, 
146, or 147 wherein the cell is an insect cell. 

The process of aW of claims 142, 143, 144, 145, 
146, or 147, whe\rein the cell is a mammalian 
cell. 

The process of clairfl 149, wherein the mammalian 
cell is nonneuronal i\i origin. 



The process of claim 
cell is a COS-7 ci 
embryonic kidney cell, 
cell . 



lerein the nonneuronal 
:H0 cell, 293 human 
:H-3T3 cell or LM(tk-) 



The process of claim 142, \ 143, 144, or 145, 
wherein the compound is not previously known to 
bind to a mammalian NPFF receptor. 

A compound determined by the process of claim 
152 . 



A pharmaceutical composition which comprises an 
amount of a mammalian NPFF receptor agonist 
determined by the process of claim\ 142 or 143 
effective to increase activity of 



mammalian 
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NPFF receptV and a pharmaceutically acceptable 
carrier . 

155 . a pharmaceutical composition of claim 154, 
wherein the mammalian NPFF receptor agonist is 
not previously known. 

156. A pharmaceutical deposition which comprises an 
amount of a rTtanptOa-kn NPFF receptor antagonist 
determined by the feV ocess of claim 144 or 145 
effective to reduce activity of a mammalian NPFF 
receptor and a pharmaceutically acceptable 
carrier, 

15 157. A pharmaceutical composition of claim. 156, 

wherein the mammalian NPF^ receptor antagonist is 
not previously known, 

158. A method of screening a plurality of chemical 
2 0 compounds not known to activate a mammalian NPFF 

receptor to identify a compound which activates 
the mammalian NPFF receptor which comprises: 

(a) contacting cells transfected with and 
25 expressing the mammalian NPFF receptor with 

the plurality of compounds not known to 
activate the mammalian NPFF receptor, under 
conditions permitting activation of the 
mammalian NPFF receptor, - 



30 




(b) determining whether the activity of the 
mammalian NPFF receptor is increased in the 
presence of the compounds; and if so 
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(c) separately determining whether the 
activation of the mammalian NPFF receptor is 
increased by each compound included in the 
plurality of compounds, so as to thereby 
■ 5 identify the compound which activates the 

mammalian NPFF receptor. 

159. A method of claAm 158, wherein the mammalian NPFF 
receptor is a huf&ar^ NPFF1 receptor 

10 

160. A method of claim' ^8, wherein the mammlian NPFF 
receptor is a human ^PFF2 receptor. 

161. A method of screening a plurality of chemical 
15 compounds not known to inhibit the activation of 

a mammalian NPFF receptor to identify a compound 
which inhibits the activation of the mammalian 
NPFF receptor, which comprises: 
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(a) contacting cells transfected with and 
expressing the mammalian NPFF receptor with 
the plurality of compounds in the presence 
of a known mammalian NPFF receptor agonist, 
under conditions permitting activation of 

25 the mammalian NPFF receptor; 

(b) determining whether the activation of the 
mammalian NPFF receptor is reduced in the 
presence of the plurality of compounds. 

30 relative to the activation of the mammalian 

NPFF receptor in the absence of the 
plurality of compounds; and if so 



(O 



separately determining the inhibition of 
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activation of the mammalian NPFF receptor 
for each compound included in the plurality 
of compounds, so as to thereby identify the 
compound which inhibits the activation of 
the mammalian NPFF receptor. 



162 . 



A method of claim 161, wherein the mammalian NPFF 
receptor is a yiurnan NPFF1 receptor. 
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A method of claikt 161, wherein the mammalian NPFF 
receptor is a human NPFF2 receptor. 
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A method of any dtf claims 158, 159, 160, 161, 
162, or 163, wherein the cell is a mammalian 
cell . 

A method of claim 164\ wherein the mammalian cell 
is non-neuronal in origin. 



The method of claim 
cell is a COS-7 ci 
kidney cell, a LM(tk-) 



lerein the non-neuronal 
2 93 human embryonic 
.1 or an NIH-3T3 cell. 
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A pharmaceutical composition comprising a 
compound identified by the\method of claim 158 or 
159 effective to increase mammalian NPFF receptor 
activity and a pharmaceutical^ acceptable 
carrier . 



30 



IGQ. A pharmaceutical composition comprising a 
compound identified by the method of claim 161 or 
162 -effective to decrease mammalian NPFF receptor 
activity and a pharmaceutical^ acceptable 
carrier . 
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16 9. A method of treating an abnormality in a subject 
wherein \ the abnormality is alleviated by 
increasing the activity of a mammalian NPFF 
receptor which comprises administering to the 
subject aA amount of a compound which is a 
mammalian NPFF receptor agonist effective to 
treat the abnormality. 



170. A method of cJaim 169, wherein the abnormality is 
10 a regulation \f a steroid hormone disorder, an 

epineDhrine release disorder, a gastrointestinal 
disorder, a \ cardiovascular disorder, an 
electrolyte balance disorder, hypertension, 
diabetes, a respiratory disorder, asthma, a 
-, 5 reproductive function disorder, an immune 

disorder, an \ endocrine disorder, a 

musculoskeletal disorder, a neuroendocrine 
disorder, a cognVtiyye disorder, a memory 
disorder, a senspry Woaulat ion and transmission 
disorder, a motor \ coordination disorder, a 
sensory integration disorder, a motor integration 
disorder, a dopaminergic function disorder, an 
appetite disorder, \ obesity, a sensory 
transmission disorder, in olfaction disorder, a 
25 sympathetic innervation disorder, pain, psychotic 

behavior, morphine toleraVice, opiate addiction, 
affective disorder, or migraine. 
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A method of treating an abnormality in a subject 
wherein the abnormality Vs alleviated by 
decreasing the activity of \a .mammalian NPFF 
receptor which comprises administering to the 
subject an amount of a compound which is a 
mammalian NPFF receptor antagonist effective to 
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treai^ the abnormality. 

A method of claim 171, wherein the abnormality is 
a regulation of steroid hormone disorder, an 
epinephrine release disorder, a gastrointestinal 
disorder! a cardiovascular disorder, an 
electrolyte balance disorder, hypertension, 
diabetes, \ a respiratory disorder, asthma, a 
reproductive function disorder, an immune 
disorder, \ an endocrine disorder, a 

musculoskeletal disorder, a neuroendocrine 
disorder, V cognitive disorder, a memory- 
disorder, a teensory modulation and transmission 
disorder, a \ motor coordination disorder, a 
sensory integration disorder, a motor integration 
disorder, a dopaminergic function disorder, an 
appetite dis^r-d^r, obesity, a sensory 

ord^r, an olfaction disorder, a 
Jpn disorder, pain, psychotic 
jlerance, opiate addiction, 
or migraine . 



transmission 
sympathetic i 
behavior, mor 
affective disorde 
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A process for makdVig a composition of matter 
which specifically binds to a mammalian NPFF 
receptor which comprises identifying a chemical 
compound using the prdcess of any of claims 76, 
77, 97, 98, 107, or 108 Vnd then synthesizing the 
chemical compound or k novel structural and 
functional analog or homoYog thereof. 

A process for making a composition of matter 
which specifically binds tt> a mammalian NPFF 
receptor which comprises identifying a chemical 
compound using the process of\any of claims 134, 



142, or 158 *id then synthesizing the chemical 
compound or a\novel structural and functional 
analog or homolog thereof . 

A process for making a composition of matter 
which specifically* binds to a mammalian NPFF 
receptor which compVises identifying a chemical 
compound using the/ptocess of any of claims 135, 
144, 161 and thfen \syflthesizing the chemical 
compound or a ndsQj^ly^thructural and functional 
analog or homolog thereof . 

The process of any of filaims 173, 174, or 175, 
wherein the mammalian N^FF receptor is a human 
NPFF1 receptor. 

The process of any of claarns 173, 174, or 175, 
wherein the mammalian NPFF \receptor is a human 
NPFF2 receptor. 



A process forv preparing a pharmaceutical 
composition which comprises admixing a 
pharmaceutically \ acceptable carrier and a 
pharmaceutically Acceptable amount of a chemical 
compound identified by the process of any of 
claims 76, 77, 97l/Tf8 , 107, or 108 or a novel 



structural 
thereof . 



and 



mctional analog or homolog 



A process for preparing a pharmaceutical 
composition which\ comprises admixing a 
pharmaceutically 



carrier 



and 



fc, M ~* — accept abl e 

pharmaceutically acceptable amount of a chemical 
compound identified \by the process of any of 
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claims 134, 142, or fa.58 or a novel structural and 
functional analog ojr homolog thereof. 



A process for 
composition whyc 
pharmaceutically 
pharmaceut ical ly I ac : 
compound identifi 
claims 135, 144, or 



preparing a pharmaceutical 
comprises admixing a 
acceptable carrier and a 
ceptable amount of a chemical 
by the process of any of 
161 or a novel structural and 



functional analog or homolog thereof . 

v 



The process of any 
wherein the mammal i 
NPFF1 receptor. 




laims 178, 179, or 180, 
FF receptor is a human 



The process of any of claims 178, 179, or 180, 
wherein the mammalian NPfT receptor is -a human 
NPFF2 receptor. 




